INTRODUCTION
Dothiorella was established by Saccardo in 1880 (Crous & Palm 1999) and according to Sutton (1980) Dothiorella pyrenophora Sacc. is the type species. Over time, the generic concept of Dothiorella has been debated and interpreted in various different ways. The taxonomic history of Dothiorella has been explained in details by Sutton (1977) , Crous & Palm (1999) , and Phillips et al. (2008 Phillips et al. ( , 2013 . Crous & Palm (1999) studied the holotype of D. pyrenophora and concluded that Dothiorella is a synonym of Diplodia. This concept was followed by Denman et al. (2000) , Zhou & Stanosz (2001) and Slippers et al. (2004) , who recognised only two groups in Botryosphaeria corresponding to the asexual genera, Fusicoccum and Diplodia with hyaline and pigmented mature conidia, respectively. However, based on morphology and molecular data, Phillips et al. (2005) resurrected Dothiorella for species with conidia that become brown and 1-septate while they are still attached to the conidiogenous cells, and reserved Diplodia for species with conidia that are hyaline and become dark and septate only some time after discharge from the pycnidia. They also provided emended descriptions for Diplodia and Dothiorella. Since, there is no culture or DNA sequence for the type specimen and no authentic isolate or culture is available for the type species of Dothiorella, it is necessary to designate an epitype and ex-epitype culture for this important species. Phillips et al. (2008) in a polyphasic approach using morphology and multi-gene sequence data (SSU, LSU, ITS, EF1-α and β-tubulin) introduced Spencermartinsia for species having brown, 1-septate ascospores with an apiculus at either end and transferred Dothiorella viticola to Spencermartinsia. Species of Dothiorella also have brown, 1-septate ascospores, but can be distinguished from Spencermartinsia by the absence of apiculi. In subsequent multi-gene phylogenetic analyses (Liu et al. 2012 ) it was confirmed that Dothiorella and Spen cermartinsia are two distinct genera in the Botryosphaeriaceae, though obviously closely related (see Slippers et al. 2013 ).
twigs. The plates were incubated at 25 °C under mixed black (nUV) and fluorescent light for 2 -6 wk. Conidiomata were dissected and mounted in 100 % lactic acid. Observations and digital images were made with a light microscope and digital camera (Leica or Olympus). From measurements of 50 conidia the mean, standard deviation and 95 % confidence intervals were calculated. Dimensions are given as the range of measurements with extremes in brackets followed by 95 % confidence limits and mean ± standard deviation. Dimensions of other structures are given as the range of at least 20 measurements. Colony morphology, colour (Rayner 1970) and growth rates between 5 and 35 °C in 5 °C intervals, were determined on 2 % malt extract agar (MEA, Difco laboratories) incubated in the dark.
DNA extraction, PCR amplification and sequencing
Genomic DNA was extracted from 4 -7 d old cultures grown in 2 % malt extract broth (MEB) incubated at room temperature using the method as described by Abdollahzadeh et al. (2009) . Amplification and sequencing of part of the ribosomal DNA (ITS region), translation elongation factor 1-alpha (EF1-α) and β-tubulin genes were performed as described previously (Alves et al. 2006 , Abdollahzadeh et al. 2009 ).
Phylogenetic analyses
Sequences were checked with BioEdit v. 7.0.9.0 (Hall 2006). The ITS and EF1-α sequences of two outgroups (Neofusicoc cun luteum CBS 110299, CBS 110497) and additional isolates were retrieved from GenBank. Sequences were aligned with ClustalX v. 1.83 (Thompson et al. 1997 ), using the following parameters: pairwise alignment parameters (gap opening = 10, gap extension = 0.1) and multiple alignment parameters (gap opening = 10, gap extension = 0.2, transition weight = 0.5, delay divergent sequences = 25 %). Alignments were checked and manual adjustments were made where necessary. Phylogenetic information contained in indels (gaps) was incorporated into the phylogenetic analyses using simple indel coding as implemented by GapCoder (Young & Healy 2003) . Phylogenetic analyses were performed with PAUP v. 4.0b10 (Swofford 2003) for neighbour-joining (NJ) and maximum-parsimony (MP) analyses as described by Abdollahzadeh et al. (2010) . A partition homogeneity test (PHT) was used to determine the congruence between the ITS, EF1-α and β-tubulin datasets (Farris et al. 1995 , Huelsenbeck et al. 1996 .
Bayesian analyses employing a Markov Chain Monte Carlo (MCMC) method were performed. The general time-reversible model of evolution (Rodriguez et al. 1990 ), including estimation of invariable sites and assuming a discrete gamma distribution with six rate categories (GTR+I+Γ) was used. Four MCMC chains were run simultaneously, starting from random trees, for 10 6 generations. Trees were sampled every 100th generation for a total of 10 4 trees. The first 10 3 trees were discarded as the burn-in phase of each analysis. Posterior probabilities (Rannala & Yang 1996) were determined from a majority-rule consensus tree generated from the remaining 9 000 trees. The analysis was repeated three times starting from different random trees
Species
Culture no. to ensure trees from the same tree space were being sampled during each analysis. New sequences were deposited in GenBank (Table 1 ) and the alignment in TreeBASE (S14150).
RESULTS

Phylogenetic analyses
Phylogenetic analyses were done based on different combination of the three unlinked gene regions including ITS/EF1-α, ITS/β-tubulin and ITS/EF1-α/β-tubulin. The phylogenies resulted from ITS/EF1-α were stable and reproducible with highly supported internal nodes, while β-tubulin did not improve the phylogenies so that combination of ITS and β-tubulin datasets resulted in poor and distinct phylogenies in different analyses (data not shown). Furthermore, PHT test for combined ITS/ EF1-α/β-tubulin datasets was significant (P < 0.01). Therefore, β-tubulin was excluded and phylogenetic analyses were based on ITS and EF1-α sequences. The partition homogeneity test (P = 0.11) indicated the phylogenies resulting from ITS and EF1-α were congruent so the ITS and EF1-α datasets were combined in a single analysis. The combined ITS and EF1-α sequences for 57 ingroup and 2 outgroup taxa contained 1 108 characters including alignment gaps, of which 334 characters were excluded, 528 were constant, 23 were variable and parsi mony-uninformative and 223 were parsimony-informative. A heuristic search of the remaining 223 parsimony-informative characters resulted in a single most parsimonious tree of 426 steps (CI = 0.7, HI = 0.3, RI = 0.93). The Bayesian and NJ analyses produced phylogenetic trees with the same topology as the MP tree. The NJ tree is shown in Fig. 1 with BI/MP/NJ posterior probabilities and bootstrap support values at the nodes. MP and Bayesian trees are available in TreeBASE (S14150). In these phylogenetic analyses 22 subclades, representing 22 species of Botryosphaeriaceae with darkwalled 2-celled conidia, were recognized in two major clades corresponding to Dothiorella with 18 subclades, and Spencer martinsia with four subclades. Of these, nine subclades are recognised here as representatives of nine new species for the science.
Taxonomy
All isolates in this study were induced to sporulate and produced pycnidia on poplar twigs on WA within 1-2 wk. No sexual structures were observed on the field specimens or in cultures. Based on ITS and EF1-α sequences, conidial and cultural characteristics and growth rate on MEA in the dark at 25 °C nine new species were identified. Of these, eight new species are described and illustrated here. Five species reside in the Dothiorella clade and the other three in the Spencermartinsia clade. Notes -Phylogenetically, D. parva is closely related to D. sempervirentis and Dothiorella sp., but can be distinguished from these two species on account of its shorter and wider conidia (19.6 ± 1.2 × 11.7 ± 1.6 μm, l/w ratio = 1.7 ± 0.2) and slower growth rate on MEA in the dark at 25 °C. This species differed in nucleotide sequences from D. sempervirentis (three substitutions in ITS, five substitutions and 2 insertions/deletions in EF1-α) and Dothiorella sp. (one substitution in ITS, five substitutions and one insertion/deletion in EF1-α). Notes -Phylogenetically, D. sempervirentis is closely related to D. parva and Dothiorella sp., but can be distinguished on average conidial dimensions (20.1 ± 1.3 × 10.2 ± 0.9 μm, l/w ratio = 2 ± 0.2) and growth rate on MEA in the dark at 25 °C. Compared with Dothiorella sp. nine differences were detected Table 1 .
Key to
Dothiorella prunicola
Notes -Phylogenetically, D. striata is closely re lated to D. uruguayensis, but it can be distinguished from all Dothiorella spp. on account of the striate conidia, which was never seen in any other Dothiorella species. Furthermore, D. stri ata differs from all other species on account of colonies with abundant aerial mycelia reaching the lid of Petri plates.
Dothiorella sp.
Notes -Phylogenetically, Dothiorella sp. is closely related to D. parva and D. sempervirentis, but can be distinguished on account of the number of differences in ITS and EF1-α sequences, longer and narrower conidia and faster growth rate on MEA in the dark at 25 °C. This species is being further studied in relation to other species collected from Corylus and therefore is not formally described here.
Key to Spencermartinsia species
1
Conidiomata pycnidial, produced on poplar twigs on WA within 1-2 wk, solitary or aggregated, individual conidiomata globose, up to 460 µm diam, superficial or semi-immersed, covered with hyphal hairs, uniloculate, thick-walled, non-papillate with a central ostiole. Conidiophores absent. Conidiogenous cells cylindrical to lageniform, discrete or integrated, holoblastic, indeterminate, proliferating at the same level giving rise to periclinal thickenings, hyaline, thin-walled, smooth, (7.6-)9-11(-12) 1 This key is based on conidial morphology. Culture characteristics -Colonies cottony with dense aerial mycelium and crenate margins, aerial mycelium becoming smoke-grey to olivaceous-black at the surface and greenish olivaceous to dull green at the reverse after 2 wk in the dark at 25 °C. Colonies reaching 15-20 mm on MEA after 4 d in the dark at 25 °C. Cardinal temperatures for growth: min. ≤ 5 °C, max. ≥ 35 °C, opt. 25 °C. Notes -Phylogenetically, S. citricola is closely related to S. mangiferae and S. plurivora, but morphologically can be distinguished an account of conidial dimensions (25.8 ± 1.1 × 12.2 ± 1.3 μm), shape (truncated at either end) and slower growth rate on MEA in the dark at 25 °C. This species differed in nucleotide sequences from S. mangiferae (six substitutions and 2 insertions/deletions in EF1-α) and S. plurivora (two substitutions in ITS, six substitutions and three insertions/deletions in EF1-α). Abdollahz., Javadi & A.J.L. Phillips, Fig. 8 Etymology. Named for the host it was first isolated from, namely Mangi fera.
Spencermartinsia mangiferae
Conidiomata pycnidial, produced on poplar twigs on WA within 1-2 wk, solitary or aggregated, individual conidiomata globose, up to 400 µm diam, superficial or semi-immersed, covered with hyphal hairs, uniloculate, thick-walled, non-papillate with a central ostiole. Conidiophores absent. Conidiogenous cells cylindrical to lageniform, discrete or integrated, holoblastic, indeterminate, proliferating at the same level giving rise to periclinal thickenings, hyaline, thin-walled, smooth, (5.2 -) 6-9(-11.8) × 3 -5 μm. Conidia subcylindrical to ellipsoid or ovoid, brown, 1-septate, occasionally slightly constricted at septum, moderately thick-walled, externally smooth, internally finely verruculose, ends rounded, often with a truncate base, (14.4-)17-22(-22.5) × (6.3-)8-10(-11) μm, 95 % confidence limits = 18.8 -19.2 × 8.9 -9.1 μm (av. ± S.D. = 19 ± 1.6 × 9 ± 0.9 μm, l/w ratio = 2.1 ± 0.2).
Culture characteristics -Colonies cottony with dense aerial mycelium, aerial mycelium becoming smoke-grey to olivaceousgrey at the surface and grey-olivaceous to olivaceous-black at the reverse after 2 wk in the dark at 25 °C. Notes -Phylogenetically, S. mangiferae is closely related to S. citricola and S. plurivora, but in terms of morphology it is differed from all other species by having small conidia (19 ± 1.6 × 9 ± 0.9 μm). This species also differed in nucleotide sequences from S. citricola (six substitutions and two insertions/ deletions in EF1-α) and S. plurivora (two substitutions in ITS, six substitutions and one insertion/deletion in EF1-α). Notes -Phylogenetically, S. plurivora is closely related to S. citricola and S. mangiferae, but morphologically it resembles S. viticola. This species can be distinguished from other species on account of its conidial dimensions (22.5 ± 1.7 × 11 ± 1.1 μm) and colony growth rate on MEA at 25 °C. Moreover, this species differed in nucleotide sequences from S. citricola (two substitutions in ITS, six substitutions and three insertions/ deletions in EF1-α) and S. mangiferae (two substitutions in ITS, six substitutions and one insertion/deletion in EF1-α).
Spencermartinsia plurivora
DISCUSSION
In this study the phylogenetic analyses based on ITS and EF1-α sequences revealed two major clades corresponding to Dothio rella and Spencermartinsia. Within Dothiorella 18 subclades were resolved. Species names are available for 11 of these subclades, and five new species are introduced here from isolates collected from different woody hosts in Iran, New Zealand, Portugal and Spain. We refrain from giving species names to the subclade bearing Diplodia juglandis, Diplodia coryli and the two isolates IRAN 1570C and IRAN 1573C, since this will be dealt with in a separate paper currently being prepared on the species of Dothiorella on Corylus. The subclade bearing two isolates CMW 25404 and CMW 25405 was recognised by Jami et al. (2012) as Spencermartinsia sp., but they have not described it thus far. Four subclades were resolved in Spencermartinsia representing four species; S. viticola and three species which are newly described in this paper.
Spencermartinsia was introduced by Phillips et al. (2008) on account of its phylogenetic distinction from Dothiorella. The presence of apiculi on the ascospores of Spencermartinsia viticola was the only morphological character that separates it from Dothiorella, the ascospores of which do not have apiculi.
However, a sexual state is known only for S. viticola, and there are no distinctive asexual characters that differentiate these two genera.
All Dothiorella species can be distinguished based on ITS and EF1-α sequence data supported with conidial dimensions (Table 2) . In this survey, we also considered growth rate, a physiological character, on MEA in the dark at 25 °C to differentiate some closely related species, and apparently this is a useful character in some cases. Dothiorella striata was isolated from twigs of Citrus in New Zealand. In a phylogenetic study based on SSU, LSU, ITS, β-tubulin and EF1-α sequences the two isolates representing D. striata formed a distinct clade as a sister group to Spencermartinsia with quite low support in MP analysis (Phillips et al. 2008 ). The presence of striate conidia as a strong and unique morphological character led Phillips et al. (2008) to suspect that this clade could represent a separate genus. However, they declined to introduce a new genus and did not describe this species because the isolates failed to sporulate. In the present study isolates of D. striata clearly lie within the Dothiorella clade and cultures sporulating on poplar twigs confirmed the presence of conidial striation in this species. Therefore, conidial striation is interpreted as a distinctive morphological character at the species level in the Dothiorella clade.
Thus far, 18 species of Dothiorella, including those identified in this study, have been characterised from different hosts based on combined morphology and DNA sequence data , Pavlic et al. 2008 , Taylor et al. 2009 , de Wet et al. 2009 , Urbez-Torres et al. 2011 , Jami et al. 2012 . Of these, D. sarmentorum is cosmopolitan and has been isolated from 34 different host species across six continents, and D. iberica has been found on seven different tree species in Algeria, Italy, Spain and USA (http://nt.ars-grin.gov/fungaldatabases). However, other species have a very narrow host range and limited geographic distribution. To obtain a more realistic conclusion on host ranges, we require more sampling from various hosts in relatively unexplored regions.
Spencermartinsia was introduced as a monotypic genus typified with S. viticola, a species reported from four different woody hosts (mainly Vitis vinifera) in China, South Africa, Spain, USA 
